Background: Perinatally HIV-exposed but uninfected (HEU) children have elevated risk of late language emergence at 1 year of age, with possible links to in utero antiretroviral (ARV) exposure. We investigated possible risks for speech impairments (SIs) and language impairments (LI) in preschool monolingual HEU children in the United States. Methods: Speech and language assessments were conducted as part of the Pediatric HIV/AIDS Cohort Study Surveillance Monitoring of ART Toxicities study at ages 3 (N = 208) and 5 (N = 429) years. Domains of speech, overall language, vocabulary and grammar were assessed. SI and LI were defined by standardized scores <15th percentile and categorized as primary (normal nonverbal IQ ≥ 85 without hearing loss) and concomitant (low nonverbal IQ and/or presence of hearing loss). Logistic regression models were used to estimate odds of SI and LI for different ARV exposures, adjusted for confounding variables.
S
tudies of school-age children with perinatal HIV infection (PHIV) find that they are at elevated risk for language impairments. [1] [2] [3] [4] However, perinatally HIV-exposed and uninfected (HEU) children show similar risk to PHIV children, suggesting factors other than HIV infection may play a role. 4 Our interest in this study was evaluating whether there may be longer-term adverse effects of perinatal combination antiretroviral (cARV) exposure on speech and language functioning in HEU youth. Studies of early language abilities in HEU children at 1 and 2 years of age 5, 6 indicated elevated rates of late language emergence, 26% at 1 year of age and 23% at 2 years of age, 5 and found that in utero exposure to atazanavir, one of the ARV drugs commonly taken by HIV-infected pregnant women, was associated with an increased risk of late language emergence.
Further study into the causes of elevated risks for language impairment among PHIV and HEU children are needed. Studies are available for infants and for school-age children, leaving the preschool period as a gap in our overall understanding. Furthermore, speech development and impairment are not well documented in previous studies. The neuro-motor requirements for speech production are different from those for language development, and the 2 impairments are relatively independent of each other among 6-year olds in the general population. 7 Although speech development is essential for intelligibility of communication, there are no reports of speech evaluation in PHIV and HEU preschool-age children, the developmental period during which speech skills are mastered and a rich linguistic system is established for subsequent academic endeavors. Further, more information is needed regarding individual linguistic dimensions of language acquisition. By early school age, children's emerging language systems include clearly differentiated dimensions of vocabulary and grammar. Growth in grammar is an especially sensitive index of risk for children with language impairments. 8 In short, the preschool period warrants targeted investigation of children exposed to ARVs in utero to identify potential risks for language impairment.
Our earlier study 4 of school-age children found that predictors of language impairments for PHIV and HEU children differed based on whether they also had concomitant disorders of cognitive and/or hearing impairment [concomitant language impairment (CLI)] as compared with children without these concomitant disorders [primary language impairment (PLI)]. Population estimates of PLI are approximately 7% of kindergarten children without other neurologic disorders; an additional 3% show low levels of language ability with low levels of cognitive ability. 9, 10 Differences in predictive relationships between PLI and CLI groups of PHIV and HEU children suggest that the causal pathways for language impairment may involve language-selective pathways or more general pathways that also affect hearing or cognitive development. Evidence is needed for preschool children with PLI versus CLI to evaluate if predictors of speech and language development differ for the groups earlier in development. Such evidence would be relevant to ongoing concerns regarding possible longer-term effects of in utero ARV exposure, including previously observed associations of specific ARV drugs with risk of language impairment for HEU children. [11] [12] [13] The specific aims of the current study are to determine among preschool HEU children: (1) The prevalence of primary speech or language impairment (PSI/PLI); (2) the prevalence of speech and/or language impairment concomitant with intellectual or hearing impairment (CSI/CLI); and (3) whether risks for speech and/or language impairment are associated with in utero ARV exposures at the level of individual medications, controlling for potential confounders such as demographic and caregiver characteristics and considering infant birth characteristics. Information about the period of speech and language development could inform our understanding of risk for impairment in HEU school-age children and would inform clinical decisions for effective treatment.
MATERIALS AND METHODS

Participants
This investigation used data collected in the Surveillance Monitoring of ART Toxicities (SMARTT) study, a prospective cohort study conducted by the Pediatric HIV/AIDS Cohort Study network at 22 sites in the United States including Puerto Rico. SMARTT is designed to identify toxicities potentially related to in utero ARV exposures through ongoing follow-up of HEU infants and children. 11 The study protocol was approved by institutional review boards at participating sites and the Harvard T.H. Chan School of Public Health, and written informed consent was obtained from each child's parent/legal guardian. Beginning in 2007, women and their newborns or children were enrolled.
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Speech and language assessments are conducted at specific ages, as described below.
Outcome Measures
Speech and Language Assessments
Outcomes were age-appropriate speech and language assessments intended to capture individual differences in children's abilities relative to age expectations. Multiple indicators of speech and language were included to capture speech development, general language ability collapsed across linguistic dimensions (characterized as "language quotient score") and dimensions of language (vocabulary and grammar). The assessments meet psychometric standards for language assessment validated across racial and ethnic groups, if administered in a child's native language. For this reason, participants were restricted to monolingual English or Spanish-speaking children, given that all assessments were available in English and some assessments were available in Spanish.
Cut-off criteria for speech or language impairment are consistent with widely used levels in research mostly based on standardized scores (SCs). 8, 9, 14, 15 These SCs have either population norms (PNs) of mean = 100 and standard deviation [SD] = 15 or mean = 10 and SD = 3, and impairment is defined as scores more than 1 SD below the population mean. Thus, depending on the measure, the cut-off levels were a standard score of 85 or below, or a percentile score below 15 which is very close to 1 SD below the mean in a normal distribution. These criteria may not align with cut-off criteria for clinical services, which vary across settings and are often influenced by availability of resources. Although impairments at this level may be considered "mild" the criteria encompasses the full range that could be enrolled in clinical services and it is also well established that children are not likely to "outgrow" such language impairments. 15 For the purpose of a safety study, our intent is to capture all forms of "impairment."
At 3 years of age, speech was measured by the Goldman Fristoe Test of Articulation 16 with impairment defined as a percentile score below 15. Language was measured using the Test of Early Language Development (TELD-3) 17 as a general measure of overall language development, with the spoken language quotient as the derived score. Impairment was defined as a SC below 85. A second language test measured vocabulary, the Peabody Picture Vocabulary Test (PPVT-3), 18 with impairment defined as a SC below 85. At 5 years of age, speech was measured with the Goldman Fristoe Test of Articulation, and speech impairment was again defined as a percentile score below 15. Three measures of language were obtained with the Test of Language Development. 19 An omnibus language development index was the spoken language quotient score, an overall measure from the test. In addition, 2 subtests were of interest: A measure of vocabulary was obtained with the picture vocabulary subtest and a measure of grammar came from the grammatic completion subtest. The definition of impairment for the spoken language quotient score was a SC of 85 or below; for the vocabulary and grammar subtests, impairment was defined as SC below 7 (1 SD below the mean). The same criteria for impairment were followed for the parallel assessments in English and Spanish.
For all of the assessments, a child was considered monolingual if a questionnaire administered to the caregiver reported no language exposures beyond their primary language either in the home or outside the home. The TELD-3 and PPVT-3 were available in English and Spanish; the remaining assessments were only available in English. To avoid bias, only monolingual children assessed in the child's language were included in the analysis.
Concomitant impairment was defined with the additional criteria of either low levels of nonverbal cognitive ability or hearing acuity, or both, using cut-off scores widely used in research 9, 15, [20] [21] [22] with the intent to be sensitive to risk for broad causal pathways for speech or language impairment. Nonverbal intellectual impairment was defined as a classification on the Bayley Screener 23 cognitive domain as "at risk" at 3 years of age, and a Wechsler Preschool and Primary Scale of Intelligence 24 Performance IQ score below 85 at 5 years of age 21 placing them in the range of "mild" to "severely delayed." 21 At 3 and 5 years of ages, concomitant hearing impairment was defined as the worse ear pure-tone average of thresholds at 0.5, 1, 2 and 4 kHz ≥ 20 dB hearing level based on the audiometric examination. 22 Audiometric examinations were considered for children at 3 years of age (or 5 years of age) if they were completed within 1 year of the third (or the fifth) birthday. Before October 2010, audiometric assessments were performed when a child was considered language impaired according to the trigger design of SMARTT. 11 After October 2010, all children were required to have an audiometric examination at 5 years of age in addition to the triggered assessment. In this analysis, if a child had speech or language impairment but lacked an audiometric examination, the child was assumed to lack concomitant hearing impairment. It is noted that this assumption may underestimate the number of children with concomitant impairment among the speech/language-impaired children.
ARV Exposures
In utero exposures to cARV, ARV drug classes and individual ARV agents were considered. Maternal ARV history during pregnancy was collected through medical record review and from prior studies. Maternal cARV use was defined as use of at least 3 drugs from at least 2 different ARV drug classes during pregnancy. The sample was restricted to those with exposure to in utero cARV or a triple nucleoside/nucleotide analog reverse transcriptase inhibitor (NRTI) regime to control for possible confounding by indication. This restriction excluded 7% of monolingual participants with any language/speech assessments. The 2 classes of ARVs we evaluated for associations with LI or SI in this analysis included nonnucleoside reverse transcriptase inhibitors (NNRTIs) and protease inhibitors. We did not include other more recently used classes such as fusion inhibitors, integrase inhibitors and CCR5 inhibitors due to very rare usage during pregnancy. We evaluated risk for individual drugs for which at least 5% of the study sample was exposed. We recognize that the drugs are not administered randomly with preferences among clinicians as well as characteristics of the mother and child likely to play a role in choices, and that conclusions about individual drugs are suggestive, not definitive, when administered as part of a combination regimen. As a safety study, we are interested in indications of any associations that bear further investigation.
Possible Confounders
Possible confounders considered were based on previous studies, 4, 5 and included child, maternal and household characteristics. The child demographic characteristics were: age at assessment, sex, race (either black race or other), ethnicity (either Hispanic ethnicity or other) and in school (preschool/kindergarten/ grade 1 or not in school). Maternal substance use during pregnancy included alcohol, tobacco and illicit drugs. Maternal health measures during pregnancy included earliest and latest viral load during pregnancy (>400 vs. ≤400 copies/mL), earliest and latest CD4% during pregnancy (<25% vs. ≥25%). CD4% was utilized to reflect maternal health rather than absolute CD4 count because percentage values remain relatively stable throughout pregnancy, whereas CD4 counts often decrease during pregnancy due to hemodilution. 25 Caregiver characteristics considered were relationship to child (biologic mother or not), education level (high-school diploma or not), household income ≤$20,000, number of individuals living in the household, number of child's siblings living in the household, caregiver verbal IQ < 85, caregiver performance IQ < 85, caregiver health problems, caregiver too tired for activities of daily living and caregiver report of difficulty caring for child. Birth characteristics such as low birth weight (LBW) were not considered as confounders due to their possible role in the causal pathway of cARV exposure, but their association with impairment outcomes was evaluated.
Statistical Analyses
For each speech or language outcome, each participant was classified into one of the following groups: primary impairment (PSI or PLI), concomitant impairment (CSI or CLI) or no impairment (NI). The proportion of children within each category manifesting each speech and language outcome was summarized. Potential confounders were examined by impairment status for each of the 7 speech or language impairment outcomes. Comparisons were made between children with primary versus NI and between children with concomitant versus NI. Associations of potential confounders with speech or language impairments were tested using a Wilcoxon test for continuous measures and Fisher exact test for discrete measures.
Crude associations of in utero ARV exposures with speech or language impairment (primary vs. NI and concomitant vs. NI) were examined using Fisher exact test. Logistic regression models were used to model primary versus NI and then concomitant versus NI for each speech or language outcome. Covariates with P value <0.3 based on Wilcoxon or Fisher exact tests were included in a logistic regression stepwise selection procedure, with entry criteria P value <0.2 and inclusion criteria P value <0.1. All child demographic characteristics were forced into the models. After potential confounders were identified through the stepwise selection procedure, the final core model was refitted to the set of subjects with complete data for the factors in the model.
The association between each speech or language impairment outcome and each ARV exposure was evaluated by both unadjusted and adjusted logistic regression. Each adjusted model was adjusted for demographic characteristics and the core covariates specific to each speech or language impairment. Exact logistic regression models were used for situations with lower exposure rates and low impairment rates.
RESULTS
Study Population and Language Outcomes
As of May, 2014, 492 monolingual HEU children had at least 1 valid speech or language assessment: 208 at 3 years of age and 429 at 5 years of age; 145 had an assessment at both ages. As shown in Table 1 , the 3-and 5-year age groups had similar demographic characteristics. Additional child, maternal and household demographic factors are reported in Table 1 
Speech and Language Impairment Classifications: Primary or Concomitant
At 3 years of age, of the 186 children (89%) who completed the Bayley Screen, 5 (3%) were classified as "at risk" with a low cognitive score. One of 208 3-year-old children (0.5%) was identified to have hearing impairment. At 5 years of age, of the 425 children (99%) who completed the Wechsler Preschool and Primary Scale of Intelligence-III, 104 (24%) were classified as having low cognitive functioning. Nineteen of 429 children (4%) were identified to have hearing impairment.
The number and percentage of HEU children in each category for each speech or language impairment is displayed in Table 2 and Figure 1 . The proportion of children with impairments varied according to age, primary versus concomitant groups and type of impairments. Highest rates were observed for vocabulary at 3 years of age for the primary group (19%) and lowest for speech impairments at 3 and 5 years of age for the concomitant group (2%). Overall, the proportion of children with speech impairments was lower (2%-7%) than for language impairments (2%-19%).
In response to a reviewer, we examined whether monolingual Spanish-speaking children (N = 16) were at a disadvantage for language assessment. The mean standard scores and SDs for the TELD-3 at 3 years of age were as follows, where 100 is the expected mean and 15 is the expected SD: receptive language, English, 99.99 (15.4), Spanish, 104.63 (12.4); expressive language, English, 101.4 (13.7), Spanish, 103.9 (13.6); spoken language quotient, English 100.8 (16.2), Spanish, 105.00 (14.6). While the monolingual Spanish group was small, there were no statistical differences in mean scores between the groups. The proportion of children identified as language impaired was actually slightly higher for the English-speaking group compared with the Spanish-speaking group (16% vs. 13%), suggesting no disadvantage for the Spanish-speaking children. The monolingual English-speaking group and the monolingual Spanishspeaking group performed as expected relative to the PNs of TELD-3.
The general population estimates for language impairments using these criteria would be about 15%. 9 HEU children had lower scores compared with PNs at 3 years of age for vocabulary [ Missing data on 8 participants for birthweight, 43 for maternal alcohol use during pregnancy and maternal tobacco use during pregnancy, 40 for latest maternal CD4%, 6 for caregiver lacks high-school degree, 51 for caregiver verbal IQ, 4 for caregiver health problems and difficulty caring for child, 35 for household income and 6 for number in household.
*Total column includes participants evaluated at 3 or 5 years of age; 145 participants had an assessment that was included in the analysis at both ages.
IQR indicates interquartile range (25th, 75th percentiles). ‡Three children with language impairment that could not be classified as primary or concomitant because they did not complete the cognitive assessment were excluded.
§One child with language impairment that could not be classified as primary or concomitant because they did not complete the cognitive assessment was excluded.
¶Age 5 impairments based on the Goldman Fristoe Test of Articulation (speech) and Test of Language Development (language, vocabulary and grammar).
Speech/Language Impairment and ARV Exposure
A summary of the associations of ARV exposure with speech or language impairment groups is provided in Table 3 , where the reference group is NI. The associations are adjusted for demographic characteristics and various child, maternal and caregiver factors as reported below. The summary shows that certain in utero ARV exposures were associated with reduced risk while others were associated with increased risk for speech and language impairments, with effects of cARV and individual drugs varying by age and type of impairment. Measures of association were more robust at 5 years than at 3 years; all indications of reduced risk effects were at 5 years, and all but one of those were for the CLI group only. For example, tenofovir was associated with reduced risk effects across different dimensions of language at 5 years of age for the CLI group, and was associated with increased risk for speech impairment at 3 years of age for the PSI group. Although the associations are statistically significant, the effect size, indexed by odds ratios (ORs), was generally modest. We observed no association between LBW (<2500 g) and impairment in speech, language, vocabulary or grammar outcomes at 3 or 5 years of age, with the exception of higher risk of PSI at 5 years of age for children with LBW. However, for this outcome, further adjustment for LBW had little impact on observed associations with in utero ARV exposures.
In the adjusted logistic regression models of ARV exposure, for language impairment, zidovudine was associated with higher odds of CLI (adjusted OR [aOR], 2.35; P = 0.05) and nelfinavir was associated with lower odds (aOR, 0.52; P = 0.05). Additionally, didanosine and tenofovir were associated with lower odds (aOR, 0.16; P = 0.08 and aOR, 0.53; P = 0.06, respectively) and lamivudine was associated with higher odds (aOR, 2.10; P = 0.09), although not attaining statistical significance. For vocabulary impairment, after adjustment, tenofovir was associated with FIGURE 1. Study prevalence of primary and concomitant speech, language, vocabulary and grammar impairment at 3 and 5 years of age. marginally lower odds (aOR, 0.42; P = 0.08). For grammar impairment, after adjustment, tenofovir and didanosine were associated with lower odds (aOR, 0.32; P = 0.01 and aOR, 0.17; P = 0.05, respectively); and zidovudine was marginally associated with higher odds (aOR, 2.50: P = 0.10). Details of the logistic regression models for primary and concomitant impairments at each age for each speech or language outcome including both ARV exposures and covariates are displayed in Tables 2-4 There is some variation in associations of speech and language outcomes with age, sex, race, ethnicity and household/caregiver across groups and times of measurement, with the exception of the 5-year-old CLI group. Female sex was associated with lower odds of CLI (aOR 0.54; P = 0.03) and grammar impairment (aOR, 0.39; P = 0.007); black race was associated with higher odds of language impairment (aOR, 2.93; P = 0.04), vocabulary impairment (aOR 5.22; P = 0.06) and grammar impairment (aOR 8.94; P = 0.01).
DISCUSSION
This is a descriptive study on a number of children who were all exposed to ARVs in utero given that they were born to HIVinfected women. This first investigation of speech and language acquisition of HEU preschool children revealed interesting differences and similarities for speech and language impairments, with or without concomitant cognitive impairment and/or hearing loss. Consistent with the outcomes of our earlier studies of infants and school-age children, [4] [5] [6] there was elevated risk for language impairments for HEU children at 3 years of age and more so at 5 years of age when compared with PNs, although there was no elevated risk for speech impairments. Overall, 33% of children had language impairments at 5 years of age, more than double what is expected.
One unexpected finding was the relatively small number of children identified as CLI at 3 years of age. This was attributable to a small number of children who met the criterion for low levels of nonverbal cognitive abilities as measured by the Bailey-III Screener "at risk" category. Among 208 children of 3 years of age included in this study, 186 (89%) were assessed by Bailey-III Screener and only 5 (3%) of them were categorized as "at risk," regardless of their language impairment status. This suggests a possible underidentification of children with low nonverbal cognitive abilities on this brief screening version of the Bayley III assessment. 21, 22 We found consistency in the proportions of children with speech and language impairments in the PLI groups at 3 and 5 years of age, and at 5 years of age comparing the PLI and CLI groups, even though the proportions of speech impairments were consistently lower than language impairments (Table 2) . However, not all of the children were measured at both 3 and 5 years of age, depending on the measures. Overall, 145 children had any assessment at 3 years of age and any assessment at 5 years of age, which contribute to 70% (145/208) of age 3 study group and 34% (145/429) of age 5 study group. Further detail is provided in Table 5 (Supplemental Digital Content 5, http://links.lww.com/INF/C907), which reports the breakdown by speech or language domain. Of the 139 children assessed for language, 76.5% were stable in classification across 3 and 5 years of age (none/none, 95/139, 68%; primary/primary, 10/139, 7%; concomitant/concomitant, 2/139, 1.4%). Three children shifted from primary at 3 years of age to concomitant at 5 years of age; 2 were concomitant at 3 and 5 years of age. The biggest shift was for children who did not score as language impaired at 3 years of age but did so at 5 years of age, evenly distributed as primary (12) or concomitant (11) . Only 3 children moved from primary at 3 years of age to concomitant at 5 years of age, suggesting that a possibly insensitive Bayley score at 3 years of age was not a major contributor to the distribution of children across groups. The general picture is that the risk of language impairment increases with age, as more complex language abilities emerge, which may or may not be accompanied by a general cognitive impairment.
We examined possible associations of demographic and caregiver characteristics and infant birth characteristics on speech and language impairments at 3 and 5 years of age in HEU children. Predictors of speech and language acquisition varied across measures and time points, but black race was consistently associated with increased odds of impairment of all studied groups (aOR range 2.32-8.94). Effects were strongest at 5 years of age, suggesting possible cumulative age effects, more discriminating testing at older ages or possible severity effects such that children of black race are more at risk as they age, especially if their language impairments coexist with other developmental impairments. A study of 336 rural 4-year-old Pennsylvania Head Start children, using the same language test as used for 5-year olds in this study, provides a useful comparison. 26 Nearly two-thirds of the low income sample in the Pennsylvania study evidenced clinically significant language delay using criteria similar to this study. Overall language levels did not differ by minority (African-American or Hispanic) and White European Majority groups, and there was no interaction with nonverbal IQ levels, suggesting that the test is not biased. The absence of a mean difference between minority and majority groups in the Head Start study differs from the finding of racial differences in our study. These differences may be attributable to methodologic differences: Our models adjusted for household income and thus identify potential risk indicators among HEU children after adjusting for household income. Another relevant recent study 27 from the nationally representative sample of the Early Childhood Longitudinal Study, Birth Cohort (N = 9600) suggests that the PPVT assessment we used is not biased for low performance for AfricanAmerican children. Using the PPVT as a vocabulary outcome at 48 months, in their model for low PPVT scores as outcome, defined as 10% or below, African-American race was not a statistically significant sociodemographic predictor. Further, the Hammer et al 27 study found no statistical significance for African-American race as a predictor in their model for low language outcomes at 24 months of age, using a different language assessment, providing further support for the validity of the PPVT at 48 months.
Overall, the outcomes are reassuring regarding possible in utero ARV exposure risks for SI or LI; the signals are not highly significant in the face of multiple tests, and the domains affected or directions of the effects are diverse. Yet some signals bear evaluation in other cohorts and attention to research methods. Interpretation of the patterns of effects for ARV exposure may require consideration of differences between speech and language impairments, primary versus concomitant groups and age differences. For example, cARV relative to triple NRTI regimens did not add risks for speech impairments at 5 years of age but added risk for language impairment at 3 years of age for children without concomitant low nonverbal cognitive abilities or hearing impairment. Given that behavioral data show that speech impairments are independent of language impairments, 7 it is possible that the relationships between cortical infrastructure and drug effects are different for speech compared with language development. It is also possible that the effects of drugs differ on speech or language impairment at particular developmental levels during the dynamic time of change between 3 and 5 years of age, as suggested by the different patterns of outcome across ages. Another possible timing effect is when during pregnancy the exposure started. Consideration of individual drugs also suggests differential effects at different developmental levels for speech versus language. Tenofovir was associated with reduced risk of all 3 measures of language impairment (overall, vocabulary and grammar) at 5 years of age for the CLI group, but was linked to increased risk for speech acquisition for children in the PSI group at 3 years of age; thus, at 3 years of age, the added risk for speech impairments is apparently selective for speech as compared with the reduced risk at 5 for the broad language acquisition mechanisms for children with CLI. These observations are consistent with the distinct trajectories of speech and language impairments for children without neurologic disorders or exposure to cARV. 7 Speech impairments and language impairments in the general population of 6-year-old children overlap only 2% 7 although children with SI and LI are more likely than LI children to be enrolled in clinical treatment.
In studies of adults with HIV, HIV-associated neurocognitive disorders is attributed to poor control of HIV in the central nervous system, with limited central nervous system penetration by ARV drugs in cerebrospinal fluid associated with HIV-associated neurocognitive disorders. 28, 29 A recent analysis of ARV drug concentrations in brain tissue collected from adults dying with HIV disease found that tenofovir, unlike other evaluated drugs, had higher concentrations than expected from previous levels found in cerebrospinal fluid. 30 The suggestion of reduced risk for language impairment outcomes and increased risk for speech with tenofovir exposure in HEU children may be consistent with new findings of tenofovir concentrations in brain tissue from adults with HIV and ARV drug exposure.
In keeping with the safety monitoring goal of SMARTT, these analyses examined a large number of in utero ARV exposures for associations with speech and language impairment. The limitations of the study include those of interpretation of possible effects of single drugs. Given clinical practice over the past decade, individual ARV drugs were prescribed as part of a combination regimen, creating complexity in statistical outcomes. Another limitation of the data source is that clinical practices in the United States are not representative of worldwide clinical practices. Also, in the United States, some drugs, including didanosine and nelfinavir, are no longer used during pregnancy. This study evaluated children at 2 different ages; longitudinal analyses to evaluate consistency of impairments across time will be reported in a subsequent study. Further exploration of the relationship between ARV exposure and speech/language impairment among preschool children is warranted to confirm the observed associations, with a particular need for longitudinal data.
